W

: CNURN N _THE AIRCRAFT SPARES REUUIRENENTS PRO N
AIR COHNRND AND STAFF COLL MRXMELL RFB AL P N NEEDHRK

APR 88 ACSC-88-19SS

UNCLRSSIFIED

F/G 15/3

uL ll




' WI.. LR EREATATAEA ..-j-.... --_ ...-- }..-J s ... v
e . ISP O NAA )
’ ', 3 f-.- .- .. .I . ’ e -._ \.-. ...-- \J\f o .ﬁh.-! -. e e ........_...‘..-.

EE _\_M

LA 4\ SN AhhihaN . . e,

-l chac

et et
i - v - - - -
b - e



--------

LN
:,

LT WS eSS XY S TN, L 0 Y,

3 0 AN

AIR COMMAND
STAFF COLLEGE
| ' DTIC

STUDENT REPORT JUN 01 wo8;_.4__ % %

THURN IN THE AIRCRAFT SFARES N
REQUIREMENTS FROCESS H

g’”‘ ‘(;‘tJ 0
s

88-1355

MAJOR FAUL M. NEEDHAM
“insights into tomorrow”

A

»
|
'

......
........
..................

..................
-----



vry

i

EY_T,'
S

, PR
' '
W e te

S

& T

AR

h g

DISCLAIMER

The views and conclusions expressed in this
document are those of the author. They are
not intended and should not be thought to
represent official ideas, attitudes, or
policies of any agency of the United States
Government. The author has not had special
access to official information or ideas and
has employed only open-source material
available to any writer on this subject,

This document is the property of the United
States Government. It is available for
distribution to the general public, A loan
copy of the document may be obtained from the
Air University Interlibrary Loan Service
(AUL/LDEX, Maxwell AFB, Alabama, 36112-5564)
or the Defense Technical Information Center,
Request must include the author's name and
complete title of the study.

This document may be reproduced for use in
other research reports or educational pursuits
contingent upon the following stipulations:

- Reproduction rights do not extend to
any copyrighted material that may be contained
in the research report. '

-~ All reproduced copies must contain the

following credit line: "Reprinted by
permission of the Air Command and Staff
College."

~ All reproduced copies must contain the
name(s) of the report's author(s).

~ If format modification is necessary to
better serve the user's needs, adjustments may
be made to this report--this authorization
does not extend to copyrighted information or

material. The following statement must
accompany the modified document: "Adapted
from Air Command and Staff College Research
Report (number) entitled (title)

T by  __ (author)." o

-~ This notice must be included with any
reproduced or adapted portions of this
document,
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PREFACE

The aircraft replenishment spares budget process 1is
dymnamic and complex. The DO41 requirements computation
system 1s used to compute a buy requirement and to forecast a
budget requirement for spare parts. The spares requirement
is subject to considerable change between the time the
buogyet requirement is submitted and the time the parts are
purchased. The variables used in the DO41 will change. The
constant changing of variables is referred to as churn.

Churn causes the individual item requirements to change from
the budget requirement to the buy requirement. This paper
will examine churn by looking at churn’s effect oo individual

item requirements and on the budget requirement in terms of
dollars. There are hundreds of milliocns of dollars at stake
in being able to convince budget examiners that churn is

to be expected and results in a good buy requirement.

The author wishes to thank Lieutenant Colonel James
M-Zlaugherty and Ms Deborah Alexander from AF/LEXW for their
support and encouragement. Also, Ms Virginia Mattern from
Logistics Management Institute pravided the data used,
without which this project could not have been accomplished.
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EXECUTIVE SUMMARY

Part of our College mission is distribution of
the students’ problem solving products to
DOD sponsors and other interested agencies
to enhance insight into contemporary,
defense related issues. While the College has
accepted this product as meeting academic
requirements for graduation, the views and
opinions expressed or implied are solely
those of the author and should not be
construed as carrying official sanction.

88-1355

REPORT NUMBER
AUTHOR(S) Ma.J":'!’. Faul M. Needham, USAF

TITLE Churn 1in the Alrcraft Spares Fequirements Frocess

I. Furpose: To explain what churn is and the impact it
has on the aircraft replenishment spares budget process.

IT. Froblem: The aircraft replenishment spares budget is

built using a bottoms—up approach based on the DO41

requirements computation system. This process generates a
forecasted list of items and anticipated caosts which becomes
the basis for the budget. Some Congressional staffers
believe that tihe forecasted items are the ones that should be
bought and want the Alr Force to notify Congress each time
the actual buy deviates from the forecast. Churn, the budget

process, and the 1mpact of churn on the process needs to be
explained to the staffers.

ITI. Data: The DO41 computes buy requirements and
forecasts future regquirements by using numerous variables.
The variables are time sensitive, and their values change
over time. This changing of variables’ values over time is
defined as churn. As the values change, the requivements

computed by the DO41 also change. To see the impact of churn

A
A
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on individual items and at the budget level, an 1tem sample
{ . was selected. Two sets zf budget and buy requirements were
computed using Logistics Management Institute’s Alrcraft
Availability Model and the DO41 variables’ values from Alr
Force Logistics Command CAFLIZ) . The variables' values for
each i1tem were compared to determine which variable caused
the greatest increase or decrease from the budgeted
regquirement to the buy requirement. The dollar value of the
items requirements were then summed and comparilsons made.
Althaough the regquirements were not actual AFLC budget and buy
requirements, some conclusions and recommendations can be
made since the logic of the two models is very similar.

3 IV, GConclusions: Based on the i1tems examined we observed

a change of over 70 percent in dollars of individual i1tem
requirements from the budget to the buy. The change was only
about plus or minus 10 percent, however, from the total
budget requirement to buy requirement. Because the sample
data 1in this paper was a selected sample no extrapolations to
the populaticn -can be made.

)

- V. FEecommendations: AFLC should conduct a similar study

3 using actual budget and buy requirements. Additionally, AFLC
should establish an analysis office that would concentrate on
budget analysis and help in explaining the relationship
between the budget and the buy. Such an affice would help
create greater Tongressicnal confidence in the budget.
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Chapter One

INTRODUCTION

The Alr Faorce aircraft replenishment spares
appropriation 1ncreased from 2.1 billion dollars an It
Z.% billion dollars 1n 19835, then decreased to 1.2 bl 100
duollars by 1383, These fund:s are used to buy =pare parts for
the supply 1nvent Ty which are then used to repaly arrcratt.
The total value of the spares inventary has grown during this
same pericod from 12 billion dollars to over 35 billion
dollars (1D:1E0. This grawth is partly the result of
inflaticn <the i1nventory 1s costed at replacement value) Dut
is montly due to the expansion of parts in the 1nventory.

The annual budget for spares is based on the need to replace

ondemned parts (those beyond economical repalr), exwpand the
1mventury for various reascons, and to buy war reserve
materiel.,

,-
i

LS
;
:

l—ﬂ[‘

The results of the increased inventory are most olearly
se2en 10 mlsslon-capable rates. For sxample, the F-1% and
F~18 miscion—capable rates have gone from €0 peracent 1n 1332

to over 85 percent 1n 1387, The major variables affescting
mission—capable rates are spares, maintenance manpower,
maintenance technigues, and benchstock type 1tems. Of the

four major variables, only spares availability has
significantly chanaged. As a result, we camn conclude that the
increase 1n missicon—-capable vates is a direct result of the
1noreases 1n the spares 1nventory.

Since 1985 the sparcs appropriatlion hias Deen sSeritusly
reduced-—-by almost twzs billicon dollars. The House

ER

° Appropriations Committee (HADY Justified the cuts primarily
- by using the results of a House Surveys and Investigations
:3 report which concluded that the Alrv Force 1366 budget request
f: was averstaled by aver 800 million dolliars 41,
:: Additionally, there have been a continuing series of QA
?. audits looking at the zpares budget and the method of

] devel wpirng the budget. These GAD audits have been criti-al
.. af the relationship between the budaget and the actual

) erecution Cspending the money). In reviewing the FYS8-G3

budget reguest, the HAC guestioned why the Ai1r Force has been
buying parts other than those listed 1n the budget
documentation (g:——0.

The dymnani: nature of variables used to develop the
budgat and the buy requirements 1s one of the most

I AN N AN e e,
BN N x‘r.r‘.r.u Lal fL-(*._-c._-(._{._-(.m..-f A.KA.-c..uJ.au
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si1gnificant rea_ons for the discrepancy between the 1tems
budgeted for and those actually purchased. There are over
1000 variables used to compute the future requirement for
each part in the inventory over an eight—-year periad.
Multiply that complexity by the 180,000 parts for which
reguirements are computed, and the dimensions of the
reguirements computation process begin to became apparent.

In an attempt to produce the best possible statement of
regulrements, the variables used i1n the requirements
computation model are updated guarterly. This constant
updating adds to the dynamic nature of the requirements
process and 1s called churn. Churn 1s the constant changing
of varlables, which results in changing parts requirements.
Because of the large number <of dollars involved 1n the
raplenishment spares budget and the i1mpact of spares on
arrcraft mission—capable rates, the phenomenum of churn needs
to be understood, especially i1ts 1impact on the spares budgen.

Churn causes individual item requirements submitted zas
part of the Alr Force budget reguest to change between the
tine the budget i1s submitted and the time the actual
purchases are made,. That time lapse is about one and cne-
half years. Az a result, the i1tems the Air Force buys during
the execution year are not necessarily the same items
Congress reviewed 1n appraoving the budget. Congressional
wtaffers, not fully knowledgable of churn, want the Alr Force
ta tell them each time the buy requirement changes from the
Arr Force budget request.

There are billicns of dollars at stake in being able t.o
andarstand what churn 15 and how 1t affects the spares
budget. This paper will explain what churn is in Chapter

Twimi, It will examine the 1mpact of churn on sele:-ted parts
1h Chapter Threes. Chapter Four will explain the effect of
churmoon budget and buy regquirements and why churn should not
tessen confidence n the alrcraft spares budget praocesc.

Finally, Thapter Five will present conclusicns and
recoammendat ions.,
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Chapter Twao

CHURN—=WHAT IS5 IT AND WHAT CAUSES IT™

"Churn'" can be defined simply as the changQing acver Lims
of the values of the variables used i1n the requirvement .
computation madel (2:3-7; S5:1-20. To understand what churn
actually is and what causes 1t, we need to examine the Dbas .o
mature of the requirements Ccomputation system, the nost
si1gnl ficant variables, and what causes the values of this
varlables to change.

The current Aiv Force alrcraft spar=zs budget :1s bullt
with a bottoms up approach using the DO4l requirements

computaticon model. The D041 model computes the requiremont
for each rvrecoverable part 1m the Alr Force 1nventory. This
mxdel comsiders numerous variliables inoluding operating b1me
tflying hours), order and shipping time, repair time for Loth

base and depot, mean time between removals, etco. An
extiaustive list of the variables 13 contained in AFLCF 57 -4,
The model’s results for items which requive purchase
additicnal units for inventory are then stratified 1 the
Central Standard Item Stratification (CSISH. The CSIS
Converts parts to dollars and becomes the Alv Forocs budget
submission for spares (3:3-1).

The actual C5IS includes three sets of reguirementz.
These sets are cateqgorized by year with the current sear
‘execution) being the AY or appraopriaticn year; the budget

year (next year) being the EBY; and the extended yvexr o
acditional year 1n the future) being the EY. The AY
regqulrement, which 1s computed as of March i1s what &S Foroe
Logusticos Command TAFLCDY 1s actually putting on conmteract. The

BY requirement 1= 51+ months away and i1s subject btao ochanges
1N the =12 months bhefare purchase requests are actually
prepared. Finally, the EY requirement is subject to Cchanges
over the next two years and has generally been regarded as
being 1naccurate 1n trying to predict gquantifies reguirod <t
e 1ndividual 1tem level., The EY reguirement becomes bhe
budget for spares. GBiven the number of variables snter,
ot the model and the time frame over which the model
computes present and future buy reguirements, all
Tomputationes are subject to change until 1bens are placed oo
combract,

O]
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- Based on the mathematical treatment of the variables in
‘"% the DO41, the most significant variables are:

o5 —unit cost

o ~failure rate--removal rate

- -not repairable this station--NRETS

b - —order and shipping time

" —-repair time--base and depaot

t -number of users

P —procurement leadtime

rﬁ: -condemnation rate
;fi -flying hour program (39:3-37; 7:26)

' Changes in the values of these variables will cause projected
. buy requirements to change when put intao the DO41. The

.- definitiong of and sources of the values for each of these
> variables is in Appendix S.

fi The value of each variable enumerated abmve will change
_f for different reasons. For example, the unit cost of an

Q item, basically the price paid the last time the item was

e orderey, ignores the reality of the market place and is only
1ﬁ updated for inflation. It is not updated for greater oar

- lesser quantity (economic production rate), technological

B state of the market (e.g., tubes vs solid state), or specific
-a market anocmalies such as ateel alloys, labor problems,

producticon capacity, competitive bidding, etc. The failure

v rate or remaoval rate measures reliability and 1s basically
o the mean time between removals (failures), and it can also
y: change for a number of reasons. Factors such as change in
‘i- mission praofile (e.g., suddenly beginning to fly low and fast
>~

over the desert), terminaticon of an item's life cCycle
twearout rate), faulty test equipment, and lack of training
for technicians can all affect the failure rate.

pOR

)

~‘:

~":
+ . .

e Based on constant update and revision of wvariables, we

~ zan see churn 1s caused by their mathematical impact on the
[} - . . .

L requirements model, not a mysterious hand massaging of the

9. gquantities of items to be bought. The next chapter sxplains

e and evaluates this impact.
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Chapter Three

EVALUATICN OF THE IMFPACZT OF CHUREN

We know in general terms what churn 1s and what causse
1t. In arder to examine the impact of churn, data must be
acquired and analyzed and caonclusions drawn. This chapter
will explain how the data was acquired and examined and will
present the analysis and the conclusions to be drawn from the
analysis.

HOW_THE _DATA_WAS_ACQUIFED

The data was acquired from the Logistics Management
Imnztitute (LMI), which used its data base of past AFLC DOl
computations to compute the basic pipeline data. LMI
computed the data using its Aiveraft Availability Model (A&M
which simulates the actual DO41l and pravides the Air Force a
capability to gquickly generate computations to make
COMPEr1sans. Only pipeline data was acquired since LMI
computes the variable safety level porticon of the requlremsnt
using a different technigue from that used by AFLC.

The D041 data bases used were those for March 1333,
Marci 13984, September 1984, and September 1385, The Marach
138% data was used to compute the BY and EY (1984 and 1335
requlrements. The EY reguirement would have been used for
the 138% budget request submitted to Congress in January
1234, The September 1384 data was used to compute a buy
reguilrement for 1385, This data was themn used to compare a
budget reguirement for 138% with & buy requirement for 1783,
Im a =1milar manner, the March 1324 data was used with thae
Septembor 1385 data to look at budget and buy requirements
for 13235,

In each of the D041l data bases there are over 150,000
stozb numbers which represent the population. In order to
evamine the Cchanges aused by churn, a sample was selected.
This sample was not random and cam not be assumed to be
reprezentative of the popul atyon., The stock number s chosen
for this analysis were the top ten (dollar weighted) buy
items for the F-135, F-16, and E-3 aircraft in 12988, 1386€, and
1387, These ztock numbers were pulled from the budget
brochures bhat sach Alr Logistics Center prepares as part of
vEs bodael backup material.
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The data are bhased on the AFLC actual depaot data bark
factors, the pipeline requirements derived fraom the AAM, and
the buy reguirement caomputed by the AAM. The requirement
computed by the AAM was not used in the actual budget nor was
that requirement used to generate purchase requests for
parts. The data was selected because of its availability and
the responsiveness of LMI 1n providing 1t.

EXAMINING _THE _DATA
The complete list of the stock numbers which were
gxamined for cur FYBS budget and buy and our FYB8E budagst and
buy are listed in Appendices 1 and 2 respectively. This
section will examine both years and will present the
signi ficant variables.

In locking at FYRS, 44 stock numbers were in both data
bazes——March 1382 and September 1384, The data in the two
computations was compared only for the stock numbers whose
buy guantities changed between the March 13832 EY reqgquire2ment
and the September 1984 requirement. There were 17 items
whinse quantities changed from budget to‘buy. Of the 17
1tems, the quantities of five increased (29 percent) and the
quantities =f 1Z decreased (71 percent). The major variables
vsed 1in the computation were examined to determine if there
waz any trend to the data. We will first locok at the items
whose quantities increased and then examine the ones whose
quantities decreasesd.

The five 1tems whose quantities increased from budyet to
buy are listed in Appendix 3. Condemnaticons were the ma jor
cause of the increase in buy guantities, although many
factors affected the increase. Changes in more than one
computational variable accounted for the increase in the buy
quantities of each of four of the five items. On one 1tem
the projezted condempations increased from zeva to 28, and
the procurement leadtime increased from 12 months to 27
morthes., The other three items had increases for the
following reasons: increases in projected condemmations,
more parts removals from the aircraft, and increases 1n the
number of bases using the parts. The buy requirvement for one
1tem waz 1ncreased only for 1nsurance.

The 12 1tems whose quantities decreased from budget to
buy are listed in Appendix 4, The primary reason for the
decreasze was a reduection in the anticipated nunber of parts
remoavals from aitrcraft., Minme of the 12 1tems’ requirements
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decreased because of better reliability thanm anticipated.

The remaining three requirements were reduced because the Air
Force repairved more items in the depot rather than buying

mor e,

FYse

1681

In looking at FYB&, 42 items were in both the March 1384
EY computaticn and the September 139385 computation. MNineteen
of the 1tems’ quantities changed from budget to buy. Nine of
the nineteen (47 percent) increased, and ten (52 percent)
decreased. We will first laok at the items whose guantities
1ncreased and then examine the ones whose quantities
decreased.

The ctock numbers of the nire items whose gquantities
1ncreased from budget €2 buy are listed in Appendix 3. The
primary reason for increases for five of these nine items was
a projgected increase in condemnations., Twa of the itemsz bhad
increases because of an unanticipated increase in the number
of bases using the items. 0One item had an inIrease becauss
the time to repailr braoaken items at the base and depot
increased. Finally, aone i1tem had an increase because the buy
of needed items had been deferred in prior years.

Decreases from budget to buy occured in the reguiremants
of ten items, and their stock numbers are listed in Appendix
4. The reason nine of the ten had 1lower requfrements WAaS &N
improvement in the reliability of the part. This i1mprovement
resulted 1in praojecting fewer removals and, therefore, fewer
recquired parts.

ANALYSIS_OF _THE_DATA

Az we analyze the data and the reasons for buy
quantities to change from budget quantities, it is 1mporitant
to recognize that the way the data was selected malkes ot
inappropriate to estrapolate from this skewed sample to bhe
population, The data and reasons mevertheless provide an
imsight into the dynamics of the multi-variable,
multi-echelon inventory model that i1s used to both budget for
arnd buy Ltems.

Within this limited two-year sample, there were changes
from budget to buy reguirements for 31 cut of 86 items.
Inzreases in the requirement were found for 14 items and
decreases for the other 17, The change in quantity from
budget to buy for most items was due to a combination of
varlables,

Too understand the basic relationship of the variabiles,
the 1nventory model can be explained as follows: the
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;ﬁ reguirement is a function of failure rate, base repair time,
s percent of items repaired at the base, depot repair time,
[ \ arder and shipping time, number of condemnations, number of
D5 users, and praocurement leadtime (1:-20. The changing value
e of these variables and their interaction aver time will cauce
e buy requirements to change from budget requirements. The
}{j: primary variables which change and result in changing
t”ﬁ: quantities are: expected condemnations, i1tem failure rates,
C) number of users, repair times, expected number of repairs,
S0 and procurement leadtime.
vy
SN No single variable was the scole reason for the buy
;5% guantity changing from the budget guantity, but the bigg95t
AR reason for change was failure rate. Changes in the failure
. rate have the potential to change the requirement the most

1tems.

aince the other variables are subordinate to the failure rabte
in the mathematical equatiaon., Failure rate change was
evident in Z5 of the 321 buy quantity changes Change
anticipated condemnaticons was a major cause of increased
guantity for eight 1tems. The number of users changed
itemns. Frojected repairs at base and depot changed for

in

for 29

This chapter evaluated the impact of churn, discussed

how the data were obtained, and showed how numercus variables

for churn and its impact at the item level have been
v presented, 1t is important to see the impact of churn
budget process.
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Chapter Four

ECT OF CHURN ON THE BUDGET FROCESS

1scussed the 1mpact of chuwn on the budget and
of :ndividual i1tems. We will look at the
Sf thurm on the budget process. First, we will
get prozess for spares. Second, we will show
time on the budget process. Third, we will

the overall impact of churn at the budget
v, we will examine the reasons for maintaining
Ehe spares budget process.

THE_BUDGET_FROCESS

The budget pracess for spares beging with the DO41

Fequirements U

omputation being run in March. The results of

the computation are available in early September of the same

year. This oo

statements known as the AY, BY,

time line bhelao

The time line
remalnder of €
BY reguirement
begin ths exec
requests. The
for OZD review
Jarnuary.

The BY re
regulrement th
Comgress as th
Fresident’s Bu
wnti1l the midd
Appropriatiaon
avallabality o

very difficult,

BRI SN iy

mputation produces the three requivement
and EY requirements. The
w illustrates the timing:

EY EY
MAF MAF
SEF SEF SEF

shows that the AY requirement is for the

he fiscal year—-—March through September. Thes
is for Ethe nexwt fiscal year and i wsed to

ution process as Lhe basis for purchacse
EY requirement 15 used to prepare the bhudget
and incorpaoratiaon in the Fresident’s Budget in

quirement is an update to the previous EY

at was the basis for regquirements sent two

e Fresident's Budget. This update to the

dget 1s not available to the Air Staff normal ly
le of September, just pricr to passage of Lhe
Eill by KZongress. The timing «f the

f the updates makes updates to the Dongress
espaclally 1f any analysis 13 reguired.
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For years the Air Force has reczocgnized the need to be
able to have the RY data available earlier (8B:11€). When the
Feguirements Data RBRank (FEDB) system becomes available, the
timing will imprave. However, the REDE for budget purposes

and requirements computation will mot be available until 1331
(3r1-—0., In the i1nterim, updates will not be available 1n
time to make adjustments to the budget request which Congress

reviews before appropriating funds.

EFFECT_OF_TIME

Time affects the budget and buy requirements. Variables
used tao compute the requirements are subject to change over
time. AFLCR S7-4 discusses in detail the methods used two
update the various factors. Briefly, the values of the
variables are computed by using a two-year moving average of
data. The two-year average is comprised of eight observation
paints and is updated by draopping the first quarter data and
adding the new data point for the last quarter (3:;3-1).

The procedure for updating the values of the factors
insures that the best and latest information is used to
project future needs. Additiconally, use of the two-year
moving average minimizes the effects of sudden changes in the
variables and effects of errors made in inputting data. '

The effect of time on the budget process can best. be
1llustrated by the fact that between the EY computation and
the BY computation there are four guarters worth of data used
tio update factars. Since four of the eight quarters of
observation points are updated, there is potential for
signifizant change in the variables® values. Changes 1in the
variables’ values cause the requirements to change. Al thowagh
there 1s significant change at the item level, the overall
impact in terms of dollars needed to buy the vequired parts
changes little.

CHUEN _IMEACT AT _THE OVEEALL _LEVEL

If the 44 items 1n the March 1983 computation and the
September 1384 computaticon are used, then we can make the
following comparison between the budget and the buy on a
dollar basis. The budget for the 44 items in our FY85 budget
was 12.1 million dollars., The September 1384 computation
(buy?) had a dollar requirement of 10.8 million dollars.
Between the budget and the buy there was a net decrease of

1.2 million dollars. In examining the individual changes 1n
Chapter Three, we determined that the change in failure rate
(mearn time between removal) accounted for most of the

decrease (035 percent).
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:ﬁt Qur FYBE& budget and buy requirements cam be examined iy
K mating the same type of comparison using the 42 items. Thes
l . budget was based on the March 1384 computation and had &

. Jullar requirrement of 1401 million dollars. The September
N 1389 Zamputation (buy) had a dollar requirement of 15.8

\i million dollars, Between the budget and the buy there was a
A net 1ncrease of 1.7 million dollars. The individual item
e analysis i1n Chapter Three shows that the change in projected
t zondemnations accounted for €6 percent of the items that

A, increased.

ﬁﬁﬁ Based on the items selected, we see that the number of
Y dollars required for the FYB5 buy were 10 percent less than
ol the dollars required faor the FY85 budget. From the FYEZE

N budget to the FY8& buy, there was a 1Z percent increase 1n

the dollars required. However, 1if we add up the dollar
1ncreases and decreases of each item whose value changed, we
discover a 75 percent change in terms of dollars for FYED and
a 72 percent change in FYB8&. Churn causes a great deal of
change at the individual item level, but the change
system—wide is not so significant as more ttems are included
and the increases and the decreases begin to cancel each
cther out 1n terms of dollars.

CONFIDENCE IN THE EUDGET

el Over the past few years the credibility of the budget
fx' request has been questiconed. This credibility was firzt

" gueeticoned in the FYBE Appropriations Act, and the budget
'}ﬁ: reguest was reduced 300 million dollars based on a House

S Surveys and Investigations Feport that was critical of the
:) Alr Force’s use of a macroeconomic farecasting technigue

S €11:248-232). The Alr Force then reverted to using the DO
;i{ to forecast requirements even though that model also has

- limitations.

.}f The D041 was not designed as a budget forecasting tool
L but has been accepted as one. The major praoblem is that
Sty some pecple believe that the DO41 can accurately forecast
:&H 1tem—level quantities and costs for 150,000 items twa ye2ars
‘;? before going into the marketplace to buy them. As shown in
.f" Chapter Three, the requirements at the item level change as a
) function of time and external fastors such as wearout rates,
L X failure rates, various Air Force actions, and economic

RS factors.,

N

AR

o The budget request the Alr Force sends to Congress is
~he the best estimate of the dollars required te buy narts based
i on the DO41l computation and external adjustments by item

o, manager s. A5 shown above and in Chapter Thres, the changs i
ot
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total dollars required for the selected items was within 10
percent even though there was about a 75 percent change at
the i1item level because of churn.

)

i A e e e

This chapter has graphically portrayed the budget cycle
for spares camputations and the prablem of getting the
KR updated data when desired. The effect of time on
N requirements was also discussed and the probability of change
C) was shown, given that one—half of the observation points on
S which the value of variables is computed are updated between
o the budget and the buy. We discussed the effect of churn at
-f; the overall level and showed it was about plus or minus 10
; nercent even though there was about a 75 percent change in
b budgeted dollars versus buy dollars at the item level. We
1 can conclude, then, that churn should not lessen the
o~ confidence in the budget request for dollars to buy parts.
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Chapter Five

CONCLUSTIONS AND RECOMMENDATIONS

CONCLUSIONS
This paper has described the phenomenum of churn an
relationstilp to the spares requirementsz process. Simply
stated, churn is the changing value of variables over time.
kv amnacts individual item requirements more than 1t
impacts the total budget reguest in terms of daollars.

Eased on cur data some trends can be seen. Im terms of
dollars, there was a greater than 70 percent change at the
1tem level versus an overall change of only about plus or
minus 10 percent. Continous updating of the variables
improves the accuracy of the buy. Updating of the failure
.rate and projected condemnations insures that the items now
required are being bought. The closer to the buy point ws
san update the variables, the better we can compute the
regquired parts. However, due to having only two data points
on which to test a hypothesis and also because the data was
from a selected sample, no statistical 1nference 1¢ made.

The D041 Feguirements Computation model is mot a static
model, but a dynamic one. It changes with time as will any
gynamic budgeting and forecasting model. It is inappropriate
for anyone to expect & dynamic model to provide the same
answers at two points 1in time which are a year apart.

However, as was shown 1n this paper, there was only aboub a

12 percent net change 1n dollars from budget to execution,
This degree of accuracy provides confidence that the budoestiog
process ultimately produces accurate budgets and should not

be tampered with.

FECOMMENDATIONS

AFILC should use this report as a starting point to
conduct a study involving more than two data points ard using
a random sample. Such a study would prove useful in
praviding additiconal confidence that the computation process
produces an accurate budget and that the updating process
provides acurate buy requirements.
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Additionally, AFLC should create an analysis office to

W help 1n preparinag the budget. This office would ensure that
{ ( the budget and buy reguirements are accurate and the that

:kf relationship between the two 15 explainable. The 1383 Corona
St Fequire study recommended & similar office be established for
‘}Fﬂ the Frogram Objective Memorandum submissions (B: 1120, Thus,
tu?{ the concept 1s nat new. The need 1s clear.
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j:j 1S€0-00-518-688IF X
.?{ 1560-00-523-5S267F X
o 1560-01-964-4844F X

1560-01-103-1377FX
1630-01-0693-0033
1650-00-288-6044

R

e 1650~01-041-4433
;?i 1650-01-052-05073
100 1650-01-073-0351
' 1650-01-096-4603
s 1660-00-273-8663
N 1EE0O-00-544-4 33
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T AFFENDIX 3

‘_ Items Whose Quantities Increased
. FyY8s
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1560-01-564-4844F X
1650-00-288-5044
1650-01-036-4603
1660-00-273-BEE&T
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1660-01-084-6853%
_6,_(_)—(_)1 -QO55-4600
35-01-140-1623
4510~01—Hu7 8565
$300-01-059-511800
5321 ~-01--007-723
584 1-01-075-2062

FY8&

1560~-01-056~48144F X
1620-01-—-063-0033
1630-01-082-0444
1650-00-2883—F£0443
1650-01-096~-4603
1660-00~273-86E9
1660-01-046-0343
1660-01-084-5852
Z2ELO~01-055-4600
Z2840-01-147-0561JF
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AFFENDIX 3
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Variable Definitiong

b
L)
k)

unit of the item, plus a 3% first—-destinaticon transportation
charge.

Failure_rate-expressed as total organizational and §
intermediate maintenance demand rate (TOIMDE). This
measures the rate at which base maintenance places demands on

supply for a serviceable item.

Not _repairable this_staticn-items that can not be

repaired at the user’s base and must be returned to the depat
for repair.

the initiation of & request for a serviceable item until i1tes
delivery ta the requestar.

Fepair time--base_and depoct-the timespan in days from

the time an unserviceable item is vremoved from use until 1t
1s made serviceabe in base maintenance or depot maintenance.

Number of users—the number of stock record accounts

S reporting a demand level for the item.
}‘} Frocurement _leadtiime-is the sum of administrative
L leadtime (time from start of purchase to contract award) anc
o production leadtime (time from contract award until 10% «=f
@) the arder has beern delivered).
."'.
e Condemnation_rate-the portion of the total parts
e processed for vepair which could no lorger be repaired.
L s
1N
1o Flying_ hour_program—-the projected number of hours the

different aircraft will be flown per qgquarter.
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